ABSTRACT
Introduction

21
Among the many milestones marking the conceptual advances in our understanding 22 of the original of natural climate variability, we find that the study by Kessler and 23 Kleeman (2000) stands out as distinctly as that by Hasselmann (1976) analogous to that by Kessler and Kleeman (2000) . This study is also meant to 38 complement the earlier studies by some of the present authors using a hybrid coupled resembling the observed decadal warming (Fig. 1a) . There are also more empirically based studies of the time-mean effect of ENSO In this paper, we explore the time-mean effect of ENSO events by conducting 151 forced ocean GCM experiments. The methodology is analogous to that used by 152 Kessler and Kleeman (2000) in their study of the rectification effect of MJO on ENSO.
153
In the present study, the fluctuations in the surface wind stress are interannual 
Methodology
169
As already mentioned, the methodology is similar to that of Kessler and Kleeman the period (Eq. 1B),
where <> represents the long-term mean and !  τ o is the interannual anomaly relative
180
to the long-term mean,
Thus the long-term means of the surface wind stress in the two runs are identical as 183 the anomalies are by design to have zero long-term mean,
The two experiments also use the same linear relaxation boundary condition---the
186
SST is linearly restored to the same prescribed values,
where F s is the net surface heat flux into the ocean, C p is the specific heat, ρ is (Fig. 5a ) and the SST (Fig.5b) . The difference is characterized by a Pacific, the climate with ENSO actually is somewhat cooler than in the one without
253
ENSO, but the surrounding off-equatorial region is considerably warmer.
254
To gain a more quantitative understanding of the time-mean effect of ENSO events as amplified by 50%--the time series of the wind-stress anomalies is multiplied by 1.5.
258
The magnitude of ENSO, as measured by the standard variation in the Nino3 SST is 259 found to be increased about the same amount (i.e., 50%). The resulting differences The time-mean effect of ENSO events as outlined by these differences between the Pacific is shown in Fig. 7b . The pattern also resembles that in Fig.5b forcing (Fig. 8b) , the region right on the equator again has negative heating in that 306 region, consistent with the sign of the time-mean temperature difference in that region.
307
It has been shown before that instability waves contribute significantly to the heating NDH is also a significant contributor (Fig. 10) . 
Implications
331
The study advances our understanding of the time-mean effect of ENSO events on The newly identified feature in the spatial pattern of the rectified effect of ENSO 343 events in the eastern Pacific--the off-equator maximum, however, is in the observed 344 decadal warming in the eastern Pacific (Fig.1a) . Thus the present results actually add The current finding also highlights that the time-mean effect of ENSO includes a 400 substantial cooling to the warm-pool. The cooling is much more profound,
401
particularly at the surface level than the traditional ENSO residual map had suggested.
402
The present finding of a profound cooling to the western Pacific by the collective anomaly was used for obtaining the warm phase and cold phase composites.
634
The same threshold value was used for both the model simulations and the 
